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(54) BATTERY CONTROLLER FOR HYBRID CAR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently recover regenerative 
energy by charging a battery, causing the upper limit value of 
the remaining capacity of the battery to approach full charging, 
only when deterioration of the battery is in an unpromoted 
state. 

SOLUTION: A charge discharge control part 92 informs an 
assist/ regeneration control part 42 that regeneration is 
permitted in a range which does not exceed the upper limit 
value of the quantity of regeneration control, and issues a 
direction for performing assist/regeneration. The controlling 
part 42 finds a quantity of assists or regeneration referring to 
an assist/regeneration map 41 and controls a motor by an 
assisting quantity if the state of a car is in an assisting region. 
Regeneration is performed to limit the quantity of regeneration, 
when the quantity of regeneration exceeds an upper limit value 
of the quantity of regeneration control informed by the control 
part 92, regenerating the quantity of regeneration by the motor, 
if the state of the car is in a regenerating region. Consequently, 
efficient recovery of regenerative energy without deterioration 
of a battery becomes feasible. 
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* NOTICES * 

JPO and NCXPI are not: responsible for any 
damages caused by tbe use o£ ^bis trsuisla^ion. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



CLAIMS 



[Claun(s)] 

[Claim 1] The engine which outputs the driving force of a car, and the motor which generates the auxiliary 
driving force which assists an engine output. It is the dc-battery control unit of the hybrid car equipped with 
the dc-battery which charges the electrical energy which might operate the motor as a generator when 
auxiliary driving force was vmnecessary while supplying power to this motor. A dc-battery remaining 
capacity calculation means by which said dc-battery control device computes the remaining capacity of said 
dc-battery, A dc-battery temperature detection means to detect the temperature of said dc-battery, and a 
charge auttiorization means to permit charge when the dc-battery remaining capacity computed by said dc- 
battery remaining capacity calculation means is below a predetermined value. The dc-battery control xmit 
characterized by having the charge-and-discharge control means which sets up said predetermined value 
based on the temperature of said dc-battery detected by said dc-battery temperature detection means. 
[Claim 2] The engine which outputs the driving force of a car, and the motor which generates the auxiliary 
driving force which assists an engine output. It is the dc-battery control imit of the hybrid car equipped with 
the dc-battery which charges the electrical energy which might operate the motor as a generator when 
auxiliary driving force was unnecessary while supplying power to this motor. A dc-battery remaining 
capacity calculation means by which said dc-battery control device computes the remaining capacity of said 
dc-battery, A dc-battery temperature detection means to detect each temperature of two or more dc-battery 
modules which constitute said dc-battery, and to search for dispersion in this temperature, A charge 
authorization means to permit charge when the dc-battery remaining capacity computed by said dc-battery 
remaining capacity calculation means is below a predetermined value. The dc-battery control unit 
characterized by having the charge-and-discharge control means which sets up said predetermined value 
based on dispersion in the dc-battery temperature detected by said dc-battery temperature detection means. 
[Claim 3] Said charge-and-discharge control means is a dc-battery control unit according to claim 1 or 2 
characterized by setting up the charging current according to the dc-battery remaining capacity computed by 
said dc-battery remaining capacity calculation means when charging. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dc-battery control device which controls the dc-battery 
carried in a hybrid car, and relates to the dc-battery control device which controls the amoxmt of charges and 
discharges especially according to the temperature of a dc-battery. 
[0002] 

[Description of the Prior Art] From the fomier, the hybrid car equipped with the motor other than an engine 
as a source of power for transit is known. There are a series hybrid vehicle and a parallel hybrid car in a 
hybrid car. A series hybrid vehicle is a car which drives a motor using the generation-of-electrical-energy 
output of the generator driven with an engine etc., and drives a wheel by the motor, therefore, since the 
wheel is not mechanically connected with an engine, an engine can be operated by rotation about 1 law in 
the engine-speed field of high fuel consumption low emission, and good fuel consumption and low emission 
can be realized compared with the conventional engine car. 

[0003] On the other hand, while a parallel hybrid car carries out drive assistance of the engine driving shaft 
by the motor connected with the engine, the electrical energy obtained as a generator using this motor is 
charged at accumulation-of-electricity equipment, and this generated electrical energy is further used also 
for the electronic autoparts in a car. Therefore, since an engine operating duty is mitigable in spite of 
connecting the wheel with the engine mechanically, compared with the conventional engine vehicle, good 
fuel consumption and low emission are realizable too. 

[0004] The motor with which an engine output is assisted is directly linked with an engine output shaft, and 
there is a thing of the type which this motor functions as a generator at the time of moderation etc., and 
stores electricity at a dc-battery etc., and the type which could generate driving force on an engine, a motor, 
or both sides, and was independently equipped with the generator etc. in the above-mentioned parallel 
hybrid car. If it is in such a hybrid car, for example, an engine output is assisted by the motor at the time of 
acceleration, various control - moderation regeneration performs charge to a dc-battery etc. at the time of 
moderation - is performed, the electrical energy (henceforth dc-battery remaining capacity) of a dc-battery 
is secured, and it can respond to a demand of an operator. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in order that the dc-battery used for a hybrid car 
may protect the dc-battery itself, a drive and regeneration of a motor are performed so that dc-battery 
remaining capacity may always be maintained in the predetermined range (for example, 20 - 80%), and 
charge and discharge are repeated. This is for preventing resulting in overdischarge and overcharge and 
attaining reinforcement of a dc-battery, and efficient-ization. 

[0006] However, charge and discharge are permitted so that dc-battery remaining capacity may always be 
maintained at predetermined within the limits, and since charge and discharge which exceed this range are 
forbidden, they are not necessarily utiUzing the dc-battery efficiently. Since the upper limit of charge is 
especially restricted to about 80%, there is a problem that regeneration energy when a car slows down is 
fully unrecoverable. 

[0007] Furthermore, if charge and discharge at which the dc-battery remaining capacity of a staging area is 
always maintained are repeated in consideration of [ not resulting in the condition of overdischarge and 
overcharge ] a factor of safety, dispersion in dc-battery remaining capacity will arise in two or more dc- 
battery inter modules which constitute a dc-battery. Since this is equivalent to the usable capacity of a dc- 
battery having decreased as a result, it has the problem that the continuous time amount which performs 
engine output assistance and regeneration will decrease. 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/3/2006 



JP,2001 -069611, A [DETAILED DESCRIPTION] 



Page 2 of? 



[0008] This invention was made in view of such a situation, and it offers the dc-battery control unit which 
can collect regeneration energy efficiently while it controls the amount of charges and discharges according 
to the temperature of a dc-battery and prevents degradation of a dc-battery. 
[0009] 

[Means for Solving the Problem] The engine with which invention according to claim 1 outputs the driving 
force of a car (for example, engine 1 in an operation gestalt). The motor which generates the auxiliary 
driving force which assists an engine output (for example, motor 2 in an operation gestalt). The dc-battery 
which charges the electrical energy which might operate the motor as a generator when axixiliary driving 
force was unnecessary while supplying power to this motor It is the dc-battery control device (for example, 
dc-battery control device 9 in an operation gestalt) of the hybrid car which it had. (For example, dc-battery 8 
in an operation gestalt) Said dc-battery control device A dc-battery remaining capacity calculation means to 
compute the remaining capacity of said dc-battery (for example, dc-battery remaining capacity calculation 
section 91 in an operation gestalt), A dc-battery temperature detection means to detect the temperature of 
said dc-battery (for example, the temperature sensor and step SI in an operation gestalt). The dc-battery 
remaining capacity computed by said dc-battery remaining capacity calculation means A predetermined 
value A charge authorization means to permit charge when it is the following (for example, step S8 in an 
operation gestalt), (For example, regeneration authorization dc-battery remaining capacity upper limit Sup in 
an operation gestalt) It is characterized by having the charge-and-discharge control means (for example, step 
S4 in an operation gestalt) which sets up said predetermined value based on the temperature of said dc- 
battery detected by said dc-battery temperature detection means. 

[0010] A dc-battery remaining capacity calculation means to compute the remaining capacity of a dc-battery 
according to invention indicated to claim 1, A dc-battery temperature detection means to detect the 
temperature of a dc-battery, and a charge authorization means to permit charge when the dc-battery 
remaining capacity computed by the dc-battery remaining capacity calculation means is below a 
predetermined value, It has the charge-and-discharge control means which sets up this predetermined value 
based on the temperature of the dc-battery detected by the dc-battery temperature detection means. Only 
when it is in the condition that degradation of a dc-battery is not promoted, in order to charge by bringing 
the upper limit of dc-battery remaining capacity close to a full charge, the effectiveness that regeneration 
energy is efficiently recoverable is acquired without degrading a dc-battery. 

[001 1] The engine with which invention according to claim 2 outputs the driving force of a car (for 
example, engine 1 in an operation gestalt). The motor which generates the auxiliary driving force which 
assists an engine output (for example, motor 2 in an operation gestalt), The dc-battery which charges the 
electrical energy which might operate the motor as a generator when auxiliary driving force was 
unnecessary while supplying power to this motor It is the dc-battery control device (for example, dc-battery 
control device 9 in an operation gestalt) of the hybrid car which it had. (For example, dc-battery 8 in an 
operation gestalt) Said dc-battery control device A dc-battery remaining capacity calculation means to 
compute the remaining capacity of said dc-battery (for example, dc-battery remaining capacity calculation 
section 91 in an operation gestalt), A dc-battery temperature detection means to detect each temperature of 
two or more dc-battery modules which constitute said dc-battery, and to search for dispersion in this 
temperature (for example, the temperature sensor and step S2 in an operation gestalt), The dc-battery 
remaining capacity computed by said dc-battery remaining capacity calculation means A predetermined 
value A charge authorization means to permit charge when it is the following (for example, step S8 in an 
operation gestalt), (For example, regeneration authorization dc-battery remaining capacity upper limit Sup in 
an operation gestalt) It is characterized by having the charge-and-discharge control means (for example, step 
S4 in an operation gestalt) which sets up said predetermined value based on dispersion in the dc-battery 
temperature detected by said dc-battery temperature detection means. 

[0012] A dc-battery remaining capacity calculation means to compute the remaining capacity of a dc-battery 
according to invention according to claim 2, A dc-battery temperature detection means to detect the 
temperature of two or more dc-battery modules of each, which constitute a dc-battery, and to search for 
dispersion in this temperature, A charge authorization means to permit charge when the dc-battery 
remaining capacity computed by the dc-battery remaining capacity calculation means is below a 
predetermined value. Since it has the charge-and-discharge control means which sets up this predetermined 
value based on dispersion in the dc-battery temperature detected by the dc-battery temperature detection 
means and temperature dispersion restricted charge in the large condition, the effectiveness that expansion 
of the further temperature dispersion can be controlled is acquired. 

[0013] It is characterized by what (for example, step S6 in an operation gestalt) the charging current is set up 
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for according to the dc-battery remaining capacity by which invention according to claim 3 was computed 
with said dc-battery remaining capacity calculation means when said charge-and-discharge control means 
charged. 

[0014] Since it was made for the charging current to become feeble according to invention according to 
claim 3 when having charged and dc-battery remaining capacity charged in a high condition, as the charging 
current was set up according to the dc-battery remaining capacity computed by the dc-battery remaining 
capacity calculation means, the effectiveness that degradation of a dc-battery can be controlled is acquired. 
[0015] 

[Embodiment of the Invention] Hereafter, the dc-battery control unit of the hybrid car by 1 operation gestalt 
of this invention is explained with reference to a drawing. Drawing 1 is the block diagram showing the 
configuration of this whole operation gestalt. In this drawing, a sign 1 is an intemal combustion engine, in 
the following explanation, calls an engine and illustrates with an engine also in a drawing. A sign 2 is a 
motor, in the following explanation, calls a motor and illustrates with a motor also in a drawing. According 
to the operational status of a car, engine power is assisted or this motor 2 performs regeneration actuation at 
the time of moderation of a car. A sign 3 is transmission and is either manual transmission or an automatic 
transmission. Moreover, as for transmission 3, a clutch or a torque converter, advance / go-astem change- 
over device, a change gear style, a differential gear, etc. are contained. The driving force of an engine 1 and 
a motor 2 is transmitted to a driving wheel W by this transmission 3. 

[0016] A sign 4 is motor control equipment which controls rotation of a motor 2. A sign 5 is an engine 
control system which controls an engine 1 . A sign 6 is a transmission control unit which controls 
transmission 3, A sign 7 is a power drive unit which delivers and receives power to a motor 2 based on the 
control signal from motor control equipment 4. When driving force is unnecessary, a sign 8 is a high- 
pressure system dc-battery which stores electricity the regeneration energy generated by regeneration 
actuation of a motor 2, while supplying power to a motor 2, and two or more modules are connected and it 
constitutes one dc-battery. A sign 9 is a dc-battery control unit which controls the amount of charges and 
discharges according to the situation of a dc-battery 8 while managinjg the situation of a dc-battery 8. A sign 
10 is down barter which lowers the pressure of and outputs the electrical potential difference of a dc-battery 
8. A sign 1 1 is the auxiliary dc-battery of 12V system which supplies the power of the electronic autoparts 
used in a car. As for this auxiliary dc-battery 1 1 , the power of a dc-battery 8 is charged through the down 
barter 10. 

[0017] Next, with reference to drawing 2 , the configuration of the motor control equipment 4 shown in 
drawing 1 and the dc-battery control device 9 is explained. Drawing 2 is the block diagram showing the 
configuration of the motor control equipment 4 shown in drawing 1 , and the dc-battery control device 9. In 
this drawing, a sign 41 is assistance / regeneration map the controlled variable of generating of the auxiliary 
driving force of an engine 1 or regeneration actuation was remembered to be by the motor 2. In the 
following explanation, it is referred to as assisting to assist the driving force of an engine 1 , and it is referred 
to as reviving to store electricity the regeneration energy generated by regeneration actuation of a motor 2. 
Based on the throttle opening and the engine speed of an engine 1, as for this assistance / regeneration map, 
the controlled variable of generating of auxiliary driving force or regeneration actuation is defined. 
[0018] Signs 42 are the amoimt of assistance and the amount control section of regeneration which 
determines the amount of assistance, or the amount of regeneration with reference to assistance / 
regeneration map based on throttle opening and an engine speed, and controls a motor 2 and the power drive 
unit 7. A sign 91 is the dc-battery remaining capacity calculation section which computes the dc-battery 
remaining capacity of a dc-battery 8. This dc-battery remaining capacity calculation section 91 computes dc- 
battery remaining capacity by integrating the charge and discharge current detected by the current sensor 
with which the dc-battery 8 was equipped. Moreover, the dc-battery remaining capacity calculation section 
91 corrects dc-battery remaining capacity computed by the addition of a charge and discharge current with 
the battery voltage detected by the voltage sensor with which the dc-battery 8 was equipped (reset). 
Correction (reset) of dc-battery remaining capacity is a thing which abolishes the addition error of a charge 
and discharge current and to perform for accumulating. A sign 92 is a charge-and-discharge control section 
which determines a charge-and-discharge possible amount from the temperature of a dc-battery 8, and dc- 
battery remaining capacity, and is notified to the amount of assistance, and the amoxmt control section 42 of 
regeneration. 

[0019] In addition, the engine 1 is equipped with the throttle opening sensor and engine speed sensor which 
are not illustrated, and the output of these sensors is inputted into motor control equipment 4. Moreover, the 
dc-battery 8 is equipped with the voltage sensor and current sensor which are not illustrated, and the output 
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of these sensors is inputted into the dc-battery control unit 9. Moreover, two or more temperature sensors are 
attached in the dc-battery 8. These temperature sensors are attached in each predetermined location of two 
or more dc-battery modules which constitute a dc-battery 8, and the output of these temperature sensors is 
also inputted into the dc-battery control unit 9. 

[0020] Here, the remaining capacity of a dc-battery 8 is explained. The remaining capacity of a dc-battery 8 
is a value computed in the dc-battery control device 9 with reference to the electrical potential difference of 
a dc-battery, the current of charge and discharge, the temperature of a dc-battery, etc. The dc-battery control 
device 9 controls the amoimt of charges and discharges of a dc-battery 8 based on the value of this 
remaining capacity. Control of a dc-battery is divided into three fields, a charge keepout area, a discharge 
keepout area, and a Ucence field, by this remaining capacity. 

[0021] A charge keepout area is a field which may be overcharged if it charges more than this, for example, 
remaining capacity is 80 - 100% of field. A discharge keepout area is a field whose capacity will become 
overdischarge and will completely be lost if it discharges more than this, for example, remaining capacity is 
0 - 20% of field. Both licence fields are fields to which discharge and charge are permitted, and remaining 
capacity is 20 - 80% of field. The dc-battery control device 9 controls a charge and the amount of discharge 
so that dc-battery remaining capacity always becomes this licence field. 

[0022] The boimdary value of these fields is a value decided by the engine performance of the dc-battery to 
be used. A correlation is between battery voltage and dc-battery remaining capacity, and battery voltage also 
becomes high, so that dc-battery remaining capacity is large. If the rise of battery voltage will become 
remarkable if dc-battery remaining capacity exceeds a predetermined value (about 80%) to change of 
remaining capacity in the meantime, although change of battery voltage is small and remaining capacity 
becomes below a predetermined value (about 20%) when dc-battery remaining capacity is whenever 
[ middle ] (about 20% - 80%), the fall of battery voltage will become remarkable. Therefore, the remaining 
capacity of a dc-battery can be presumed by detecting the phenomenon in which a rise/fall of battery voltage 
become remarkable. 

[0023] Moreover, to change of the remaining capacity between licence fields, since electrical-potential- 
difference change of a dc-battery 8 is small, dc-battery remaining capacity is computed by addition of the 
charge of a dc-battery 8, and the amoimt of discharge between licence fields. However, as for calculation of 
dc-battery remaining capacity since the detection error of current detection will also be integrated, when the 
bound value of a licence field is not detected but the technique computed by addition of a current is always 
used in a licence field, an error becomes large. For this reason, the dc-battery remaining capacity computed 
by cxurent addition absorbs the detection error of the remaining capacity by the addition error of a charge 
and discharge current by resetting by the adjusted value. Reset of this addition error is performed by 
transposing dc-battery remaining capacity to a predetermined value (here 20% or 80%), when the 
phenomenon in which a rise/fall of battery voltage become remarkable is detected. 
[0024] Moreover, the upper limit and lower limit of battery voltage in case dc-battery remaining capacity 
becomes a predetermined value at the dc-battery remaining capacity calculation section 91 are memorized 
on the three-dimension map which consists of dc-battery temperature and a dc-battery charge and discharge 
current and which is not illustrated, the dc-battery remaining capacity calculation section 91 - dc-battery 
temperature and a dc-battery charge and discharge current at present — being based — this three-dimension 
map - referring to ~ dc-battery remaining capacity — predetermined — a value - the battery voltage at the 
time is obtained. Replacement of dc-battery remaining capacity is performed based on this obtained battery 
voltage. 

[0025] Next, with reference to drawing 4 , the actuation which computes the remaining capacity of a dc- 
battery 8 is explained. Drawing 4 is a flow chart which shows the actuation of the dc-battery remaining 
capacity calculation section 91 shown in drawing 2 . First, the dc-battery remaining capacity calculation 
section 91 detects the electtical potential difference of a dc-battery 8 (step SI 1). The output of the voltage 
sensor which does not illustrate this electrical-potential-difference detection is used. 

[0026] Next, the dc-battery remaining capacity calculation section 91 judges whether the detected electrical- 
potential-difference value is a value lower than a dc-battery minimum electrical-potential-difference value 
(step SI 2). A dc-battery minimum electrical-potential-difference value here is an electrical-potential- 
difference value acquired with reference to the three-dimension map which consists of dc-battery 
temperature mentioned above and a dc-battery charge and discharge current, and is a battery voltage value 
in case dc-battery remaining capacity becomes a predetermined lower limit. 

[0027] If it is a value with the detected electrical-potential-difference value higher than a dc-battery 
minimum electrical-potential-difference value as a result of this judgment, it will judge whether the dc- 
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battery remaining capacity calculation section 91 is a value with the detected electrical-potential-difference 
value higher than a dc-battery upper limit electrical-potential-difference value (step SI 3). A dc-battery upper 
limit electrical-potential-difference value here is an electrical-potential-difference value acquired with 
reference to the three-dimension map which consists of dc-battery temperature mentioned above and a dc- 
battery charge and discharge current, and is a battery voltage value in case dc-battery remaining capacity 
becomes a predetermined upper limit. 

[0028] If the detected electrical-potential-difference value is a value lower than a dc-battery upper limit 
electrical-potential-difference value as a result of this judgment, the, dc-battery remaining capacity 
calculation section 91 will detect a charge and discharge current (step SI 4). The output of a current sensor is 
used, and this charge and discharge current detection distinguishes the amount of currents of charge, and the 
amount of currents of discharge, and is detected. 

[0029] Next, the dc-battery remaining capacity calculation section 91 integrates the charge and discharge 
current value detected in step SI 4 (step SI 5). This addition distinguishes and integrates a charge and the 
amoimt of discharge, the detected discharge current is subtracted at the time of the discharge to a dc-battery 
8, and the value which carried out the multiplication of the predetermined charging efficiency (for example, 
0.95) to the detected charging current is added at the time of charge, 

[0030] Next, the dc-battery remaining capacity calculation section 91 computes dc-battery remaining 
capacity at present from the addition value of a charge and discharge current, and the initial value of dc- 
battery remaining capacity (step SI 6). The initial value of dc-battery remaining capacity here is memorized 
to the dc-battery remaining capacity calculation section 91 interior, and is dc-battery remaining capacity 
updated by processing of drawing 4 each time. Moreover, when it is memorized to the dc-battery remaining 
capacity calculation section 91 interior even if this initial value turns OFF the ignition switch of a car, and 
the ignition switch was turned ON, the dc-battery remaining capacity of the initial value memorized is read. 
[003 1] On the other hand, in step SI 2, when battery voltage is lower than a dc-battery minimum electrical- 
potential-difference value, the dc-battery remaining capacity calculation section 91 transposes dc-battery 
remaining capacity at present to a licence lower limit (step SI 9). A licence lower limit here is the remaining 
capacity of the lower limit of the licence field mentioned above, and the licence lower limit of this dc- 
battery remaining capacity is made into 20% here. Dc-battery remaining capacity is transposed to the lower 
limit of a licence field by this, and the addition value of a charge and discharge current is reset. 
[0032] Moreover, in step SI 3, when battery voltage is higher than a dc-battery upper limit electrical- 
potential-difference value, the dc-battery remaining capacity calculation section 91 transposes dc-battery 
remaining capacity at present to a licence upper limit (step SI 8). A licence upper limit here is the remaining 
capacity of the upper limit of the licence field mentioned above, and the licence upper limit of this dc- 
battery remaining capacity is made into 80% here. Dc-battery remaining capacity is transposed to the upper 
limit of a licence field by this, and the addition value of a charge and discharge current is reset. 
[0033] Next, the dc-battery remaining capacity calculation section 91 outputs calculation or the replaced dc- 
battery remaining capacity to the charge-and-discharge control section 92 in steps S16, S18, and SI 9 (step 
SI 7). The dc-battery remaining capacity calculation section 91 repeats and performs processing of steps 
SI 1 -SI 9 shown in drawing 4 by the time amovmt of fixed spacing. Fixed spacing here is time amoxmt on 
which it decides from the time amount which the actuation which detects and integrates the actuation and 
the charge and discharge current which battery voltage detects takes. 

[0034] Thus, the remaining capacity of a dc-battery 8 is set in the dc-battery remaining capacity calculation 
section 91, it is computed or replaced by the addition of electrical-potential-difference detection of a dc- 
battery 8, or the current of charge and discharge, and the result is outputted to the charge-and-discharge 
control section 92. As for the dc-battery remaining capacity outputted at this time, 20 - 80% of value is 
outputted. The charge-and-discharge control section 92 reads the dc-battery remaining capacity outputted 
from the dc-battery remaining capacity calculation section 91, and control of the amount of charges and 
discharges is performed based on this dc-battery remaining capacity. 

[0035] Next, with reference to drawing 3 , actuation of the dc-battery control unit 9 shown in drawing 2 is 
explained. Drawing 3 is a flow chart which shows the actuation by which the dc-battery control device 9 
controls the amount of charges and discharges. First, the charge-and-discharge control section 92 reads the 
output of two or more temperature sensors which are not illustrated, and chooses the maximum in the inside 
of the output (step SI). Here, this selected maximum is called the dc-battery temperature maximum Tb. The 
charge-and-discharge control section 92 holds this dc-battery temperature maximum Tb inside. 
[0036] Next, the charge-and-discharge control section 92 searches for dc-battery temperature dispersion 
based on the output of the read temperature sensor (step S2). Temperature dispersion here is the temperature 
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gradient which chose maximum and the minimum value from the outputs of two or more temperature 
sensors, and was searched for from the difference of this maximimi and the minimum value. Here, this 
temperature gradient searched for is called the dc-battery temperature dispersion Td. The charge-and- 
discharge control section 92 holds this dc-battery temperature dispersion Td inside. 
[0037] Next, the charge-and-discharge control section 92 reads the remaining capacity of the dc-battery 8 
computed in the dc-battery remaining capacity calculation section 91 from the dc-battery remaining capacity 
calculation section 91 (step S3). Here, the dc-battery remaining capacity acquired at this time is called the 
dc-battery remaining capacity Sr. The charge-and-discharge control section 92 holds the dc-battery 
remaining capacity Sr read here inside. 

[0038] Next, the charge-and-discharge control section 92 searches a regeneration authorization dc-battery 
remaining capacity upper limit by referring to a regeneration authorization dc-battery remaining capacity 
upper-limit map based on the dc-battery temperature maximum Tb read previously and the dc-battery 
temperature dispersion Td (step S4). The regeneration authorization dc-battery remaining capacity upper- 
limit map referred to here is shown in drawing 5 . Drawing 5 is the explanatory view showing the 
regeneration authorization dc-battery remaining capacity upper-limit map on which the relation between the 
dc-battery temperature maximum Tb, and the dc-battery temperature dispersion Td and a regeneration 
authorization dc-battery remaining capacity upper limit is defined. In drawing 5 , the X-axis expresses dc- 
battery temperature maximum, and the Y-axis expresses the regeneration authorization dc-battery remaining 
capacity upper limit. Moreover, a continuous line shows the case where dc-battery temperature dispersion is 
under 5 [**], a broken line shows the case where dc-battery temperature dispersion is below 1 0 [**] more 
than 5 [**], and the dotted line shows the case where dc-battery temperature dispersion exceeds 10 [**]. 
[0039] Thus, with reference to a regeneration authorization dc-battery remaining capacity upper-limit map, a 
regeneration authorization dc-battery remaining capacity upper limit is calculated from the dc-battery 
temperature maximum Tb and the dc-battery temperature dispersion Td. Here, the calculated regeneration 
authorization dc-battery remaining capacity upper limit is called the regeneration authorization dc-battery 
remaining capacity upper limit Sup. In the range which does not exceed this regeneration authorization dc- 
battery remaining capacity upper limit Sup, regeneration is permitted and regeneration is performed in the 
amount of assistance, and the amount control section 42 of regeneration. 

[0040] Next, the charge-and-discharge control section 92 compares the regeneration authorization dc-battery 
remaining capacity upper limit Sup calculated by the dc-battery remaining capacity Sr at present and map 
retrieval (step S5). As a result of this comparison, when the dc-battery remaining capacity Sr is larger than 
the regeneration authorization dc-battery remaining capacity upper limit Sup, directions are issued (step S7) 
and the charge-and-discharge control section 92 ends regeneration to the amount of assistance, and the 
amount control section 42 of regeneration, so that prohibition, i.e., charge, may be forbidden. 
[0041] On the other hand, when the regeneration authorization dc-battery remaining capacity upper limit 
Sup is smaller than the dc-battery remaining capacity Sr, the charge-and-discharge control section 92 
searches the upper limit of the amount of regenerative control by searching a map based on the dc-battery 
remaining capacity Sr at present (step S6). Here, the upper limit of the amount of regenerative control 
calculated by this retrieval is called the upper limit Psr of the amount of regenerative control. 
[0042] The upper-Hmit map of the amoxmt of regenerative control referred to here is shown in drawing 6 . 
Drawing 6 is the explanatory view showing the upper-limit map of the amount of regenerative control on 
which the relation of the upper limit of dc-battery remaining capacity and the amoxmt of regenerative control 
is defined. In drawing 6 , ttie X-axis expresses dc-battery remaining capacity, and the Y-axis expresses the 
upper limit of the amount of regenerative control. As shown in drawing 6 , as for the upper limit of the 
amount of regenerative control, dc-battery remaining capacity serves as maximxzm to 80%, and as for for 80 
- 90%, dc-battery remaining capacity serves as the minimimi value. The maximum (the sign B shown in 
drawing 6 ) of the upper limit of the amount of regenerative control is equivalent to an output value in case 
the current value of charge is 40 [A]. Moreover, the minimum value (the sign A shown in drawing 6 ) of the 
upper limit of the amount of regenerative control is equivalent to an output value in case the current value of 
charge is 3 [A]. 

[0043] Next, the charge-and-discharge control section 92 notifies permitting regeneration to the amount of 
assistance, and the amount control section 42 of regeneration in the range which does not exceed the upper 
limit Psr of the amount of regenerative control calculated with reference to the upper-limit map of the 
amount of regenerative control, and directions are issued (step S8) and it is completed so that assistance and 
regeneration may be controlled based on this. In response to these directions, the amoxint of assistance and 
the amount control section 42 of regeneration calculate the amount of assistance or the amount of 
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regeneration at this time with reference to assistance / regeneration map 41 based on throttle opening and an 
engine speed. And the amount of assistance and the amount control section 42 of regeneration will control a 
motor 2 by the amount of assistance calculated here, if the condition of a car at present is an assistant field 
(at the time of acceleration operation). Moreover, reviving the amoimt of regeneration calculated here by the 
motor 2, if the condition of a car at present is a regeneration field (at the time of moderation operation), the 
amount of assistance and the amount control section 42 of regeneration are regenerated by restricting the 
amount of regeneration to this upper limit Psr, when this calculated amount of regeneration is over the upper 
limit Psr of the amount of regenerative control notified from the charge-and-discharge control section 92. 
[0044] In addition, the dc-battery control unit 9 repeats and performs processing of steps S1-S8 shown in 
drawing 3 . Moreover, the temperature sensor which detects the temperature of each dc-battery module 
which constitutes a dc-battery 8 does not need to be the configuration of detecting the temperature of all dc- 
battery modules. For example, the temperature of only the dc-battery module arranged in the part which 
cannot become the dc-battery module arranged by the environmental variation in the part which is easy to 
become an elevated temperature, and an elevated temperature easily is detected. By doing in this way, the 
number of the sensors to attach can be reduced and processing about temperature can be simplified. 
[0045] Thus, according to dc-battery temperature and dc-battery temperature dispersion, the upper limit of 
the dc-battery remaining capacity which permits regeneration can be written to adjustable, and regeneration 
energy can be efficiently collected at the time of moderation of a car. Moreover, when dc-battery remaining 
capacity charges in a high condition, in order to restrict to the condition that dc-battery temperature is 
comparatively low and to charge by making a current feeble, it can charge, without degrading a dc-battery. 
Furthermore, since the upper limit of dc-battery remaining capacity was brought close to a fiiU charge 
condition, dc-battery remaining capacity dispersion of two or more dc-battery inter modules which 
constitute a dc-battery is cancelable. 
[0046] 

[Effect of the Invention] A dc-battery remaining capacity calculation means to compute the remaining 
capacity of a dc-battery according to invention indicated to claim 1 as explained above, A dc-battery 
temperature detection means to detect the temperature of a dc-battery, and a charge authorization means to 
permit charge when the dc-battery remaining capacity computed by the dc-battery remaining capacity 
calculation means is below a predetermined value. It has the charge-and-discharge control means which sets 
up this predetermined value based on the temperature of the dc-battery detected by the dc-battery 
temperature detection means. Only when it is in the condition that degradation of a dc-battery is not 
promoted, in order to charge by bringing the upper limit of dc-battery remaining capacity close to a fiill 
charge, the effectiveness that regeneration energy is efficiently recoverable is acquired without degrading a 
dc-battery. 

[0047] A dc-battery remaining capacity calculation means to compute the remaining capacity of a dc-battery 
according to invention according to claim 2, A dc-battery temperature detection means to detect the 
temperature of two or more dc-battery modules of each, which constitute a dc-battery, and to search for 
dispersion in this temperature, A charge authorization means to permit charge when the dc-battery 
remaining capacity computed by the dc-battery remaining capacity calculation means is below a 
predetermined value. Since it has the charge-and-discharge control means which sets up this predetermined 
value based on dispersion in the dc-battery temperature detected by the dc-battery temperature detection 
means and temperature dispersion restricted charge in the large condition, the effectiveness that expansion 
of the further temperature dispersion can be controlled is acquired. 

[0048] Since it was made for the charging current to become feeble according to invention according to 
claim 3 when having charged and dc-battery remaining capacity charged in a high condition, as the charging 
current was set up according to the dc-battery remaining capacity computed by the dc-battery remaining 
capacity calculation means, the effectiveness that degradation of a dc-battery can be controlled is acquired. 
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[0 0 3 3] /<:yv^y^^»^t±sa5 9 111. 

:xy^Sl6. SI 8, S 1 9lC:^oV^T»ai^fc^lg#^ 
;tbti.fc^-<>y"r y3^S»$:^ifem©J«¥a5 9 2 tcML.Tfcb 
;^-r5 (;^7^5^:/s 1 7) , ''^5'7^y^^a^tBSP9 1 
II, ia4ic:^-r;^7':y 1 I'-s 1 gcoMS^— 

So 

[0034] :L<DXo[C^ -'^^/'^^y SCO^^^II. 
xya^4WtBa5 9 1 lC:fcV>T. ^<iy^y 8c7:)S:JE^tB 
^ ll5tiftm<7)«Sft(OaSf ic: J: o Tff ta ^ ^ lie # 

^<OS^;65^&S$'Ji9a5 9 2 lC*fLTfcti;^$ix 
So w<?:?i:#m;^$ixs^<5/v=- y^SS:H2 0 — 8 0% 
<om.f}^m:h^in^o ^SfemSJP^P 9 2 ^^^sz-ry^S 
fi:S[ma5 9 l;0^bffi:^$ny:i:^<iyf"y«l^ft«rK^5i 
"9. rco>'<s/7^y^^fl:fcS<5v^T*iSma<^5©JiBi;&^=fT 

t?tlSo 
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[0 0 3 5] JSfctC. ig3Sr#fi8LT. m 2 {C^ir y< 

[0 0 3 6 ] ^nmumus 211, ^^^iz^.^n^t 10 

;t > 1^ O tti ;^ (7> nf3 g:^^ ^ g,J^-|tt 

[0 0 3 7] ^ikmmmu 9 2 ti, :>/ 7^ y mm 

[O'O 3 8] ?ESrm©Jt®Sl5 9 2 i^, :?c(c:^;^iAA/ 

X y ?^S1::^MT b . /^'^T^y^U^f^botTd ^iHl* 

pjy^ 5/ T- y ^^a:-bis^ii[(D Bn^d5 ^« $ ttr V > s 0^ 

^llsl^fFp^><2/7"yk^l:±ffitt^*LTV^;5p ^fc. 
^-^^y^y^aSl^f «bo#;6^*5 TO 1 0 [T:] 1^ 

[00 3 9] [El*lf^^^:xxy«Sfi±IS. 40 

y ^^iiPme^iHi^fip^-'^i/T^ y ^^sjirbms u p 

tWt^. r(OlH]*fFpI/<:y7^y^^fi_h|5Bfi:Sup:^ 

S?ffl54 2tC^3VN-ClHl*;55f7:btl5o 
[0 0 4 0] fttd. ^Scm^J^iPai 9 2 1^. mB§.«^>(75^^ 5^ 

yy^y J^^S-hPSMS u p ^itg^-r^ (:^7"5/>^S 50 



5) , rotfc«(?D^m. -^^s/xy^Si^fiS r :6S|Hl*fT^ 

/^:>^xy^^fi:±|iSteS u p J: !9::^c#v^®'g', 3t*mSJ 
iSlSi5 9 2Ji:. Ti/;^ hi- ^H]^fi:$^J^a^a5 4 2{c^LTIh] 

U7^:y7'S 7) . *^Tt- So 

[0 0 4 1] -^^ lH]*fF^^<:y7^y^^S:±PSfti[Su 
p;55y<.;,7-y^^»S r J: »9/h$v>^-g'. 5ESrmH^Sia5 
9 2|i. ^B^^.fDy-^ryT^y^SiS r tcS-^V^T-=^:y>^ 
Sr«l^-r5r irtcioT. IeI*©Jiaifi:0_blSfll«r«imi- 

[0 0 4 2] rr-e#fia^?ix5iH]*sijtai*(o±RBffi-^5' 

>^S:IEI6 (c^-To 1116 1^. y^^fl:<k[H]^^©Jt»i 

yjS^aSr^L. Y$ftllliI^©J»S(0_b|5Bfii:Sr«UTV> 

5o 1216 tc^l-J: 5(c[p]*©J^I|}4(D±RStt*±. >'<>;/7"y 

8 0-9 0%<;0WfiS:^jNM^/.fSo lBl^»J^*<^±Pfi« 
(OS^fcffi (ia6(c:^-ri!?F-i-B) fi, ^m<7)Sifcflg;65 4 0 

[0 0 4 3] ^wmssmn 9 2 h^^j^isct) 

Ps r €r@^7tv>ffiffl-e[i]^^^ffplt- S r (h^Tv-;^ h 
ft • lEl^^SS«PSl5 4 2tc*M.Til^UT. rtttcS'^V> 

XT^^:^Y ^^^(oW^^rsb ^by^n^'^V^l.X 

M: • lE]^»©J1^p^4 2t^, m^.^.(^mf^c7)Jt^gS;05 

^F^5 9 2^y)^A^^f\,fzm^um&<r>±mm^v s r«rS;t 
[0 0 4 4] >i^b\ ^^^/7"ys^J^»^^9^l. matc^-r 

;^X:y7'S 1 --S 8 60*£i3g*iKfet)5gUl^ffi-5o ^^'ti. 
/^:y7^y 8 4:«^-rS«-^-^5/T-y^v^^-/VC7)jaS^«^ 

T. is^^tc/.^ !9^'rv^@m^ci^a^tlTv^5^<5/'7"y^ 
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[0 0 4 5] Z<DXo^c^ y<iy'rVm.ARn>'<iy'rVm, 
V Wi^t^ tfcg?&^{g: V ^Vtm tc ©J K L . d>omSft ^ ^il 

[0 04 6] 

[0 04 7] »3}i:^2(csEi6c^5!igfcJ:ntf. ^^sz-ry 
f^^^a^^ffii-5/^'>;/7^y^^a©ffi^^<i:, ^^^y^^ 

«r «l ffi L T r O <^ o # * 26 5 / ^ 5/ 7^ y ?a S 



J: o r ^ffl $ X y ^ust^t:) If o # tc£-^v ^T 

[0 0 4 8] iS*:5 3 tcfBiicCD^B^{cJ:n.lf. ^«^^f 
tifz,y< 5/ 7" y SSflrfc jc£; i: T ^mMm * i2:3fe'1- 5 J: 5 

LT. >'<:y'r y^^^:;^l5^l^v^^^^^cib^v^T3feffi%^T5:S 

[mi] >'N^:/y :y K«fSico±:ft:«^|Il-efc5<, 

[02] mi kCTf^-t^— ^ mw&w 4 &tK-/< :x -r y ©J 

[03] El 2 t;i^-r ^ - ^ ©Jffll^tt 4 RX:^y< yTVm 

[13 4] El2(C:^-r/N*iX7^y^SS»ttiJa5 9 1 (Olftf^ 
[0 5 1 [i]^^^^^'^ s^x y ^^4±RBj|i[^ :y >^Sr^-r 
[1216] ^^mmm.(r>±m^-^ y:r^7T^'r^mm'Q-ih 
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